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Responding to increased climate risk

Increasing requests to assess impact of climate change.

Review of methods and guidance materials in NZ.

Specific concerns for the mining industry: 

water resources, flood risk, slope stability and erosion processes

Potential mitigations

Take-away messages 



Downscaled Climate Projections of Tropical and Ex-Tropical Cyclones Over the 
Southwest Pacific Journal of Geophysical Research: Atmospheres

Impacts and evidence of climate change

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2025JD043833
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2025JD043833
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2025JD043833
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2025JD043833


Responding to climate change

Guidance materials:

National Climate Change Risk Assessment for New Zealand, 2020.

Guide to local climate change risk assessment, 2021.

New Zealand’s First National Adaptation plan – Adapt and Thrive, 2022.
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Regional downscaling methods and strategies

Most water management decisions are taken at the regional or sub-regional scale

Flood risk and planning

Stormwater and erosion management

Water storage needs

Water demand estimation

Landcover impacts

Mine closure planning

2018

2024



NIWA regional climate change scenarios



NIWA regional climate change scenarios



National climate change projections



Climate projections summary dashboard 
Ministry for the Environment

National climate change projections

https://environment.govt.nz/facts-and-science/climate-change/climate-change-projections/climate-projections-summary-dashboard/
https://environment.govt.nz/facts-and-science/climate-change/climate-change-projections/climate-projections-summary-dashboard/


NIWA regional climate scenarios



Impacts on mining operations

Change Risk Affected Processes Impacts Adaptation / Mitigation

Variability 
and intensity 

of drought 
and flood

• Halt operations 
• Damage assets

• Raise hazard risk
• Pressure on WQ
• Inundation risk

• Extraction
• Transportation
• Processing

• Ore processing
• Enviro-compliance 

• Tailings management

• Disrupted schedules
• Safety impacts
• Recovery costs

• Resource competition
• Pollution risk
• Legal liability

• Climate modeling
• Hazard mapping 

• Improved drainage
• Improve efficiency 
• Alternative sources

• Community 
collaboration



Climate impact framework

After Bulovic, N., 

McIntyre, N. and 

Trancoso, R., 2024. 

Climate change risks to 

mine closure. Journal of 

Cleaner Production, 465, 
p.142697.

Climate 
data

Mine 
data

Assess 
impacts

Quantify 
changeChange 

indices

Closure 
plans



Water balance model

Flood risk

Soil erosion

Slope stability
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Water balance models



Infiltration

Soil erosion



Slope stability



• High Intensity Rainfall Design System (HIRDS)
• Recalculation of flood frequency curves

Suva, Samoa

Flood Risk



• Increased variation in climatic variability results in increased operational risks (i.e. the ability to 
meet licensed discharge and abstraction compliance).

• Site-scale climate impact mitigation should be based on accurate water-balance and 
characterisation of a site’s current and future hydrological condition

• Mitigation strategies need to relate to management of water processes, water storage, and 
evaporation losses.

• At very least should represent changes in average, wet and dry years. But preferably also at 
changes in variability, duration and magnitude.

Take-away messages
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